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The non-magnetic s c h o o n e r  'fZai-yai' conducted  t h e  rnapjling 

o f  t h e  x a g n c t i c  f i e l d  o v e r  t h e  . a t e r s  o f  t h e  

t h e  1960 - 1961 p e r i o d .  S i m u l t a n e o u s l y  w i t h  t i i a t ,  t h e  r e J s t r a t i o n  

o f  t h e  n u c l e o n  coinponent of c o z r i c  r a y s  and a v e r t i c a l  sounciing o f  

t h e  ioiioa h e r e  viere m d e  . 

a c i f i c  Ccean durling 

.. "Zarya- '  sailed from V l x L v o s t o k  on 5 C c t o b c r  1960 nnd r e t u r -  

ne6  on 2.3. A p r i l  1961. 
cove red  o v e r  25000 a i l e s ,  c a l L i n g  a: Hong - ong,  Darrr in ,  Zydncy, 

' u r i n g  t h a t  seven-i.ionth p e r i o d ,  t 

e l l i n g t o n ,  V c l p a r S s o ,  Es..cter i s l a n d ,  ;1nQ cJ,,-o t h e  I" iaryui=cs ( s e e  

f i g .  1) 

G e n e r a l l y  "Zzrya'! s a i l e d  unde r  heavy s t o r n  c o n d i t i o n s .  

r a r t i c u l a r i y  d i i ' i i c u l t  LZS the  t r a j e c t o r y  s e c t o r  between . e l l i n g t o n  

and : ,&parx i so ,  exkeendin;. o v e r  5000 railes a l o n g  t h e  fanous  .. r o a r i n g  

f o r t i e s  

coiqJ1ete  t h e  a~ igned 1: or:iing s c h e d u l e .  

l a t i t u d e s .  I n  s 2 i i e  of this, t h e  crtw of "Zarya" c o u l d  f u l l y  

j u r i n g  s t o , ~  a t  ;;ortc 0; c a l l ,  t. e c r c u  c o u l d  v i s i t  t h e  

s c i e n t i l i c  i m t i t u t i o n s  an6 get  accbiaiii-led n - k h  l o c a l  i n h a b i t a a t s  . 
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F i g .  1. Course o f  t h e  s c i e n t i f i c  r e s e a r c h  s c h o o n e r  
"Zarya- '  durin.;; h e r  1959-1960 and 1960 - 1961 s a i l i n y s  

i n  Hong ong,  the n?er!>ers o f  t;,e e : :_cLit ion (Tot a c q u c i n t e d  v:ith 

t - ie  o , ;e ra t ion  o f  t h e  n c t e o r o l o g i c a l  o b s e r v a t o r y ,  i n  Zydney and 

. . e l , i i i ~ t o n -  w i t h  s d i e n c i f i c  work  an< e u i  

t i e s  o f  u n i v e r s i t i e s .  - - k i t e d  a l s o  a e r  t 'Ae geo v s i c d  l a j o r p t o r i e s .  

The s c h o o n e r  r e c e i v e d  a- x c a t  nui;Pcr o f  V i s i t o r s - s p e c i a l i s t s  

e n t  of 1, ' :ysica facul- 

g e o p h y s i c i s t s ,  &rho v i s i t e c l  t h e  h i p  r r i th  y e a t  i n t e r e s t  and 7;ot 

a c a u a i n t e d  u i t h  i t s  scientific ec-: i i7mnt .  _ ' n i c a t e d  exchange  o f  

i n f o r 1  a t i o n  t o c k  t h e n  p l e c e  arouiid que-  i i c n s  o €  comlon i n t e r e s t .  

A AIS t y p e  ionosonde  iJas i n  o n c r a t i o n  abozrd  i7Zarya:7 c?ui-in- 

the c u r e n t  as i-rell aE p r e v i o u z  ex:)e( i i t icn.  I n  s p i t e  of heavy s e a s ,  

h i y h  t e n 2 e r a t u r e s  ( t o  1OO'F) and a h i g h  h u - i i d i t g  o f  t h e  air i n  t i le  



l a b o r a t o r y ,  t l ie  i onosonde  0:-erated smoo th ly  and. r e l i a ” , d y .  
il i h e  yJr0y-z.m o f  ioi io  k c r e  i n v e s t i , q a l : ’  0.2s unc luded  t h e  

o b t e n t i o n  of i o l r e o p h e r e t s  h igh - f r equency  c h a r a c t c r i s t i c s ,  and 

t h e  c o r i p o s i t i o n  o f  f - gra2hs and  t a b l e s  for h o u r l y  v e l u e s  o f  

c r i t i c a l  f r e q u e n c i e s .  1;s a r e s u l t  of t h e  no rk  c a r r i e d  o u t ,  a 

g r e E t  nui:;ber o f  i n t e r e s t i n g  and d i v e r s i f i e d  i o n o g r a n s  vias o b t c i -  

ned ,  v ,e l i  c h a r a c t e r i s i n g  t h e  s‘ic7,’ie o f  t h e  i o n o s p h e r e  a l o n g  t h e  

p-?tl: of t h e  s h i p .  F l o t t e d  a r e  i n  i?ig* 1 f - g r z y h s  s h o v i n g  how 

i;iuc’n t h e  ?.ail;; c o u r s e  of c r i t i c &  f r e q u e n c i e s  0,’ t;ie 72 - l q e r  

c a n  vary at  q u i e t  s t ? . t e  0.i’ t h e  i o n o s F h e r e  i n  t h e  r e - i o n  o f  the  

South China  .?ea. L’huus, on t h e  gra.::h f o r  Xovecber  3rd 1960 ( l i g .  la), 
t.:r; d a i l y  c o u r s e  o f  c r i t i c c l  f r e r u e n c i e s  oi’  t h e  F2 - l a y e r  h a s  a 

deep min imm i n  mornin2 hours, Then t h e  c r i t i c &  f r e q u e n c i e s  r i s e  

b r u t a l l y  d u r i n g  t o o  h o u r s  - f ron j t o  14 mc/s, z ~ i d  a f t e r  t h e  

noon h o u r  - d e c r e z s e  ~ l o n l y .  i- s c a t t e r i n s ,  t y r ) i c z J  o f  t r o p i c c i l  

z o n e s ,  i s  o b S e r v e 6  i n  t h e  F 2 - l a y e r  as o f  20 00 hours l o c d  tir:!e, 
-~ ; l o t t e d  is i n  : i Z .  1, 6 t h e  f - gra ih  f o r  i-5 1:ove:::ber 19.0. 

.;he couil’se o f  c r i t i c a l  f r e q u e n c i e s  0:: t h e  l ? ~  - lab7er h a s  i n  i t  a 

shar;:$g o u t l i n e d  ma~i.:;un i l l  a f t e r n o o n  h o u r s  

A l l  th,e t l i r e e  f-g n t  a n i l - d l y  i::pi-es:aed d a i l y  

c o u r s e  o f  c r i t i c d  frc::iJ.encies ol t h e  F1 - 1 q r e r .  

3 u r i n g  t h e  s a i l i n g  one pzr iod.  YES n o t e d -  from 10  t o  17 
€:ovei-;ber 121,0, wiien t h e  i c n o  e1-C -:,:E.s ~102 t Gi:;tur:jed. It is r ! C l l  

h i  Sli 1 c t i -t ,I C.e s by s ‘i i- ong aa:.:ni: t 0- i orlo 6 :-,ii e r i  c dis -i; u r b  ai: c e s o f c or- 
; jusculai-  o-.i:;in. ::ut c,t loner l a t i t u c i e s ,  t h e  5 : , leet  o f  s u c h  dis- 

t u r b a n c e s  i n  t:-e ionos; ,here ,  caur;c.d b;: co LScdGr E- : r e a r s ,  are 

ex2:ec:r.c:d ~ u c h  more vredfiy, a n d  t o  t h e  coi;ti-c;ry, t h e  s->di.en iono-  

s s h e r i c  d i s tu rb ;nces  cause; by u:L-travioiet r 

s L > h i r i c  f l t r e E  on t h e  ::un arc. l ie re  ;-:ell revealed;. 

? l o t t e d  i s  i n  ;Tig. 1 2 t!ie f - grsp~ f o r  15 ; ; o : J . ~ ~ Y o ,  
sho;;i i lg a sudden  t o t d  abr ;o r : j , i on  a ;aiilst t h e  b a x k p c u n d  of a 

q u i e t   st::.:^ 01 cLie 10:ios . h e r e .  ?hc ahsor,:ti;n %c.,;;an a f t e r  a 12.i-ge ~ 8 ,  . 



f l a r e  0;' t h e  Sun a t  02 00 hoN..zs TJ, T o  ani, i t  cor:;:-i;itutes a .bypi- 

c a l  ::DelFnger ef l 'ect ' :  . 
A t  : jreseii t  a d e t a i l e d  p r o c e s s i n g  of  dl o b s e r v a t i o n  ::ia.te- 

rials o b t z i n c d  dui*ing t h e  s a i l i n g  is under  iyay. 

J u l y  F i r s t ,  1962 
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Fig.1.-  f-graphs of iondspheric data  
a - f o r  3 November 1960 
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